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FOREWORD 

This Indian Standard (Part 9) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Mining Electronics Sectional Committee had been approved by the Electronics and Telecommunication 
Division Council. 

This standard (Part 9) is one of the parts of a series of standards on 'Specification for electronic equipment/ 
systems for use in coal and metalliferous mines'. The other parts in this series are: 

Part 1 Definitions, general requirements and test 

Part 2 Requirements for automatic telephone systems 

Part 3 Requirements for battery powered amplifier telephone systems 

Part 4 Requirements for sound powered magneto telephone systems 

Part 5 Requirements for loud hailing telephone systems 

Part 6 Requirements for leaky feeder communication systems 

Part 7 Requirements for cage communication systems 

Part 8 Requirements for radio paging systems 

Part 10 Requirements for monitoring systems 

Part 1 1 Requirements for goaf temperature monitoring systems 

Part 21 Requirements for mine environmental telemonitoring systems 

For the purpose of deciding whether a particular requirement of this standard is complied with khe final value, 
observed or calculated, expressing the result of a test, shall be rounded off in accordance with IS 2 : 1960 
'Rules for rounding off numerical values (reve.yecO'. The number of significant places retained in the "•ounded 
off value should be the same as that of the specified value in this standard. 
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SPECIFICATION FOR ELECTRONIC EQUIPMENT/ 

SYSTEMS FOR USE IN COAL AND 

METALLIFEROUS MINES 

PART 9 REQUIREMENTS FOR INSULATION 
RESISTANCE TESTERS 



1 SCOPE 

This standard (Part 9) covers requirements for 
insulation resistance(IR) testers for use in coal and 
metalliferous mines. 

2 REFERENCES 

IS 13109 (Part 1) : 1991 'Specification for electronic 
equipment/systems for use in coal and metalliferrous 
mines : Part 1 Definitions, general requirements and 
tests' is a necessary adjunct to this standard. 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the definitions 
given in 3 of IS 13109 (Part 1) shall apply in addition 
to the following. 

3.1.1 Effective Range 

That part of the measuring range within which measure- 
ments can be made with the stated accuracy. The range 
of resistance values from 1/1 000 to near one half of 
the effective maximum scale value of 1,2,5 or an 
integral power of 10 multiple thereof is called the first 
effective range and the range of resistance values over 
the above to the effective maximum scale value is 
called the second effective range. 

4 GENERAL REQUIREMENTS 

4.1 Provisions of 5 of IS 13109 (Part 1) shall apply. 
For the purpose of protection class (IP) in 5.3 of 
IS 13109 (Part 1), this system shall be considered as a 
non-safety systenri. 

4.2 Each insulation resistance tester may have other 
measurement capabilities such as voltage and current 
subject to the safety requiremens as mentioned in 5. 

4.3 Measurements of voltage and current with 
insulation resistance testers in underground coal mines 
shall only be carried out on intrinsically safe circuits. 

4.4 A visual indication may be provided in the 
insulation resistance tester when it is ready for 
operation. 

4.5 The manufacturer shall declare to which category 
of 3.1 of IS 13109 (Part 1) (Portable, transportable or 



fixed), the particular product conforms to and the 
testing authority shall check for the same. 

5 SAFETY REQUIREMENTS 

Provisions of 6 of IS 13109 (Part 1) shall apply. 

6 FUNCTIONAL REQUIREMENTS 

6.1 The functional requirements shall be as follows: 

i) The rated resistance and rated voltage of the 
insulation resistance testers may be selected 
from the values shown below: 



Rated Voltage 


Rated Resistance 


(DC Volts) 


(Mega Ohm) 


50 


10, 20 


100 


10, 20 


250 


20, 50 


500 


20, 100, 1 000 


1 000 


200, 2 000, 20 000 


2 500 


5 000, 50 000 


5 000 


100 000 



ii) Accuracy for test voltage: 

a) Within ±10 percent of rated voltage 
corresponding to the rated resistance 
and 

b) Not less than 90 percent of rated voltage 
for the central scale mark 

iii) Accuracy for insulation test range: 

The deviation of the pointer from the true 
value marked shall be within ±5 percent in 
the first effective range and ±10 percent in 
the second effective range. 

iv) Ripple: 

The ripple factor at the measuring terminal 

shall not exceed 10 percent. 

v) Error due to variation of level: 

A change of 5 degree in the level of the tester, 
in any direction, shall not result in the 
deviation of the pointer from its initial 
position exceeding 0.5 mm. 

NOTE — The insulation resistance testers may be 
single range or multi range. 
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6.2 Any additional requirements may also be specified 
as agreed between the purchaser and the manufacturer. 

7 MARKING 

7.1 Provisions of 8 of IS 13109 (Part 1) shall apply. 

7.2 Insulation resistance testers capable of measuring 
voltage and current must bear a plate which should 
indicate that voltage and current measurements are 
on intrinsically safe circuits. 

8 ENVIRONMENTAL REQUIREMENTS 

8.1 Provisions of 9 of IS 13109 (Part 1) shall apply. 

8.2 Endurance Test 

8.2.1 The sample shall be switched on and off for 
1 000 operations at ambient temperature. The interval 
between two consecutive on and off operations shall 
not be less than 5 s. Recovery period shall be 2 h. 

8.2.2 All mating parts which are required to be 
engaged/disengaged under normal operation shall be 
engaged/disengaged 500 times under deenergized 
condition at the rate of 6 to 10 operations per minute. 
There shall not be any mechanical damage after this 
test. 

9 General Conditions for Measurement 

Provisions of 11 of IS 13109 (Part 1) Shall apply. 

10 TESTS 

10.1 Classification of Tests 

10.1.1 Type Tests 

10.1.1.1 Provisions of 10.1.1 of IS 13109 (Part 1) 
shall apply. 



10.1.1.2 After each type test, the sample shall be 
subjected to functional requirements as specified in 6 
of this standard. 

10,1.2 Acceptance Tests 

10.1.2.1 Provisions of 10,1.3 of IS 13109 (Part 1) 

shall apply. 

10.1.2.2 The following tests shall constitute the 

acceptance tests: 

a) Visual examination, 

b) Test voltage, 

c) Insulation test range, 

d) Ripple, 

e) Error due to variation of level, and 

f) Protection against ingress of solid foreign 
bodies and liquid particles. 

10.1.2.3 A suitable sampling plan may be used, as 
agreed between the manufacturer and the purchaser. 

NOTE — Acceptanrce tests specified above are only for 
intrinsically Safe IR Tester. 

10,1,3 Routine Tests 

The following shall constitute routine tests: 

a) Visual examination, 

b) Test voltage, 

c) Insulation test range, and 

d) Ripple. 

NOTE — Routine tests specified above are only 
for intrinsically Safe IR Tester. 
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